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Introduction 
Information systems (IS) are increasingly being used in organi­zations. This is evident from the forecast of the U.S. Bureau of 
labor Statistics of a strong demand for IS professionals through 
the year 2005 (Bureau of Labor Statistics, 1993), second only to 
Computer Engineers and Scientists. Few professions, however, 
have seen as rapid a change over the past few decades as IS. 
Changes in information technologies and their use have created 
different demands on the jobs of IS professionals and new 
expectations about their roles within organizations. In this con­
text, it is important to identify skills that are required of IS pro­
fessionals to function effectively today, as well as how university 
curriculum must be revised to meet the changing needs of the 
profession (Couger, et aI. , 1995). Lee, Trauth and Farwell 
(1995) identify three forces that are driving changes in the IS 
profession and the skill requirements of its professionals­
changing technologies, the changing business environment, and 
the changing role of IS in organizations. These three forces are 
described in the paragraphs below. 
IS professionals face a basic challenge in aSSimilating the 
ever increasing amount of new knowledge in the field along 
with effectively dealing with the complexities and uncertainties 
associated with new technologies. As business environments 
become increasingly competitive and corporate resources scarce, 
IS professionals must search for more cost effective ways to 
apply computer technologies to solve business problems, and 
they must demonstrate to upper management that IS invest­
ments will provide commensurate returns . 
In most cases, achieving effective application of information 
technologies requires that business processes be reengineered 
(Hammer, 1990). Thus, IS professionals must also have an in­
depth understanding of business functions and needs (Couger, 
1988). In addition, this focus on process reengineering requires 
that IS professionals develop interpersonal and management 
skills to work with their functional peers in defining new ways 
to conduct business. 
Finally, the rapid growth and diffusion of micro-computer 
and packaged software, the ease of technology acquisition by 
end users , and the downsizing of computing from mainframe­
oriented processing to network-based, client-server computing 
have led to fundamental changes in the role of the IS function in 
organizations (Maglitta, 1993). The traditional role of the central 
IS organization as the sole proprietor of information technologies 
is being challenged. Experts suggest that the IS function must 
make a radical change from being the proprietor of information 
systems and products to being a service provider to end users 
(Farwell, Kuramoto, Lee, Trauth and Winslow, 1992). This is 
necessitated by the changing economics of information 
technologies, increasing user sophistication, and increased out­
sourcing of information systems. IS departments that have narrow 
technical orientations are perceived by the user community as 
being unresponsive. This lack of flexibility can only be bridged 
by IS professionals learning about the nature of work of their 
functional counterparts so as to serve them better. 
A number of studies have been conducted in recent years by 
academicians (Cheney, Hale and Kasper, 1990; Leitheiser, 1993) 
as well as trade publications (Computerworld, 1999) to determine 
the skills and characteristics IS professionals should have. 
However these studies can be considered limited in that they had 
focused the attention of respondent IS managers (by the use of 
survey research methodology) on certain attributes that the 
researchers had compiled from literature reviews. The study 
described in this paper applies a more qualitative approach to data 
collection through the use of structured, open-ended interviews 
with IS managers in the west Michigan region. In the follOwing 
sections, its results are compared with those of prior studies as 
well as its implications for university curriculum examined. 
Methodology 
The methodology applied in this study consisted of structured, 
open-ended interviews with 47 IS managers of service and 
manufacturing firms in West Michigan. The interviews were con­
ducted between February 1999 and April 1999. The IS 
managers of these firms were asked to identify skills and 
characteristics they would look for in hiring IS profeSSionals 
over the next three years. The managers were not prompted in 
any way and their responses were carefully recorded. The skills 
identified by them ranged in number between three and ten. Of 
the 47 respondent firms , 27 were in the service sector and 20 in 
the manufactUring sector. The size and revenues of the firms 
ranged from small (<$250 million, N=28), to medium ($250 
million - $1 billion, N=7) and large (>$1 billion, N=12) The 
importance and ranking of a skill were determined by how many 
managers identified it as being important over the next three 
years. The results of the interviews are summarized in Table 1. 
Table 1 on next page. 
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------ -- --- ----
r-;::­ Category 	 Service - Manufacturing - Total """""'I . __. 	 N=20N=27 	 N=47 
1 Technical skills -Internet knowledge 20 12 32 ['
I (Electronic Commerce/EDI/lntranet) 
, --- - - --- --------_. - :l 2 Communication skills-written and oral 	 17 15 32 1 
~ 3 ----~echnical skills ~Programming languages and methodology 	 - 12 10 22 -1 
~ 4 Interpersonal skills (personality, attitude, patience, compromise maker) 	 16 -- 6 - 22 1 
------ f--	 -- ----- ­I 5 Technical skills - Application software 	 12 9 21 I' 
1--6-	 . -~~~~-nical skills - Database manage~~:-- - -' -- ~~----- 9 21 - 1 
I 7 	 - ----~~ility and Wi;;;~gness to learn quickly and self-educate ------- - 13 8 - - --;---1 
8 - - - Technic~-~~ills - General understanding 	 -- - - -- - -- -- ---r 
(hardware/software/telecommunications/terminology) 	 13 8 21 ~ 
- -- ---- ----- -- - ------	 ---- f-- - -- f--------l 
9 	 Technical skills - Systems Analysis and Design 
(investigate, plan, develop, implement and operate projects) 13 5 18 ; 
--~ - ~am player skill~--- - - ---- - -	 ---~~-- - - 7 17 I 
------ .~ - .. - ------	 ­
11 	 Technical skills - Computer network management 8 8 16 I 
(LAN/WAN, routers, hubs) 
---- f----	 ---- ---- - ­
12 Problem solving/logical reasoning/analytical ability 	 6 9 15 1 
---+- --------- - --- - - ---- ---- -- - --- ------- --- -	 . 
13 Technical skills - Installation/integration/maintenance and trouble-shooting 9 5 14 I 
- -;,;-- Adaptability/flexibility/creativity ---	 - 7 ---- 6 13 - [ 
- - -- - - --------- --- - ---- ---- --- - - - - -- - -- -- - -	 -- . 
15 Self-motivation/Passion for the IS field 	 9 4 13 1 
r --1-6- ---~~~ustry experien:/lnternshiP experience ---	 - - - - --- 9 3 -- ----~~---I 
-- - - ----- -- -- --- --------	 - ----- - f---- - --'I 17 Knowledge of Business Principles 2 9 11 I 
:------ ------ - --- -- --- - -~ :---- --.-­
18 	 Technical skills -Knowledge of office automation systems 5 5 10 I 
I (email, voicemail, video conferencing) 
l---19 -~~~~rk ethics (p~~~~~ality, depend~b;iity, appeara_nce) -- -- _. 5 __ - ;~_ . 8 I 
I 20 Organization skills I (prioritizing assignments/time management/project management) 4 3 7 
--------- - - --- ------ - -- --- - ---------- --- - ~~ - -- f- ~I 	 JI
21 	 Technical skills· Integrated systems/ERP systems 1 5 6 - ---- --- . . -- --- - - ------ - -- - --- f--- - -- ----­I 22 Ability to work under pressure 4 2 6 I - -'--'--- - - - - ------	 --- .I 2:__ _ Cu~omer orientation _(~_b~ity to think like the customer~_ 	 3 2 -- 5 
f 24 Organizational citizenshipI - (dedication to the company/intention to stay with the company) 4 1 __ _ 5 
Table 1: Skills and Characteristics rated in terms of the number of IS managers who considered the skill/characteristic important. 
Note: Total number of respondent IS Managers = 47 Number of Service Sector Firms =27 Number of Manufacturing Sector Firms =20 
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- - ----
-----
Results and Implications 
The study's findings to a large extent are similar to those of Lee , 
Trauth, and Farwell (1995) , and Leitheiser (1993), except for 
the strong showing of Internet related skills. The findings also 
support the curriculum recommendations of professional IS 
organizations such as the Association for Computing Machinery 
CACM), Data Processing Management Association CDPMA) , 
International Conference on Information Systems (lClS) , and 
the Association for Information Systems CAIS) CCouger, et aI., 
1995). These curriculum guidelines aim to develop specific 
characteristics in IS professionals as described in Table 2 
through a university curriculum framework as described in 
Table 3. Table 2 also maps the findings of this study to the 
speCific characteristics recommended of IS program graduates 
by the above professional associations. 
The straightforward nature of the mapping suggests that 
educational institutes in West Michigan such as Grand Valley 
State University may benefit by adopting the curriculum 
structure of Table 3. However, it may be wise to modify the 
curriculum structure to incorporate the importance accorded 
to Internet related skills which topped all other skills and 
characteristics . An emphasis in Electronic Commerce and ED! 
in the business curriculum may be called for. Interesting, too, 
is the appearance of ERP related skills in the list of Table 1, 
which indicates the growing importance of understanding 
information Oows across business functional areas and the 
potential of IS curriculum to address this need. 
I Characteristic Matching Category from Table 1 Competence to... 
Communication exchange information in a professional manner 2 
using a variety of tools and techniques 
---
......_- r-
Computer Application Systems understand how and where to apply application 5,17 
systems to organizational functions 
-- - ----.._- ­
- --------- - ---_._- ­
-

Information Technology and Tools 
 1,3,6, 11, 13, 18,21understand computer and information technology 
and its function 
. ." 
-

Interpersonal Relationships 
 successfully interact with a diverse population 4, 10, 23 
Management 14,20,22 
-
plan and direct people and projects 
- ---_ ._._ ------ ------,­
-I Problem Solving define and interpret complex problems using 12 qualitative and quantitative methods 
-. - _r- _-_--.
._--------­
I Systems Development Methodologies develop or acquire software 9 
---_.,.__ . 
--------- - .­
Systems Theory and Concepts view, describe, and define any situation as a system 8I 
­
...._.•. ..._­ _ ... _--. 
_._-------­~.--.---
Professionalism engage in appropriate behavior consistent with 7, 15, 16, 19,24 
professional standards 
Table 2: Attributes Recommended for Information Systems Program Graduates by Professional IS Associations 
m 
www.gvsu,edu/ssb/ 
Course Title 
Knowledge Work Software Tool Kit 
_._.._------_._------­ --­-------­ --­
Fundamentals of Information Systems 
Providing an understanding of... 
software tools 
-. -----.----~. ----- . . - -----------------­
systems concepts, information technology and 
application software 
----_._--­----_.- -­----t--------------- .­-- ­ .- ------­ ---------­
Personal Productivity with IS Technology 
Information Systems Theory and Practice 
-------­-­ .- ._-_. 
Information Technology Hardware and Software 
-­------------_._--­
----- ------ ­
Programming, Data, File and Object Structures 
Telecommunications 
Analysis and Logical Design 
packaged software, evaluation of software, groupware 
--------------_.-­ - . -, •. --.-­ ----------­-­
decision processes, decision support and decision theory 
------------_.­.__. --­
tradeoffs in computer architecture for effective use in the 
business environment 
algorithm development programming, computer concepts, 
design and application of data and file structures 
-­ .---.. -. ------~-
devices, media, network hardware and software, 
network configuration, protocols 
--..- ------­
systems development and modification process 
- ---..------­ -­ - .----.. 1- - -------------_·_ - -­ -
Physical Design and Implementation with DBMS 
Physical Design and Implementation with 
Programming Environments 
Project Management and Practice 
physical system design and implementation 
. _.-.--.. ­._---­
systems development life cycle in depth 
-­----­ - ----------_._----­
technical and behavioral aspects of project management 
Table 3: IS Curriculum Recommendation of ACM, DPMA, ICIS and AIS 
Conclusion 
This research has sought to identify skills and characteristics 
important for IS professionals to have over the next three years. 
The research findings suggest that traditional IS curriculum struc­
tures, though still relevant , may need to be modified in the future 
to incorporate learning of Internet technolOgies. 
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